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3 0 before the pressure then builds up and torque can thus 
be transmitted. 

If a control device of the multi-step reduction gearbox 
and of the converter lock-up clutch detects a 
35 shifting-down request, for example owing" to the 
activation of an accelerator pedal by a driver of a 
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vehicle, the multi-disk clutch which is to be connected 
is firstly filled in a filling phase. During this 
filling phase, the multi-disk clutch which is to be 
disconnected cannot yet be opened since otherwise there 
5 is the risk of an excessively large rise of the drive 
motor. As a result, the rotational speed of the drive 
motor does not begin to change until after the filling 
phase has ended. The start of the shifting-down process 
can therefore not be detected by the driver of the 
10 vehicle until after the filling phase has ended. 

US 4 526 557 A describes a method for operating a drive 
train of a motor vehicle having a continuously variable 
automatic transmission. A converter with converter 
15 lock-up clutch is arranged between the drive motor and 
the automatic transmission. As soon as it is detected 
that a rapid adjustment in the direction of a shorter 
transmission ratio is necessary, the converter lock-up 
clutch is completely opened. 

20 

US 5 842 949 A describes a method for operating a drive 
train of a motor vehicle having an automatic 
transmission of a planetary design. A converter with 
converter lock-up clutch is arranged between the drive 
25 motor and the automatic transmission. In the case of a 
shifting-down request the converter lock-up clutch is 
completely opened. The opening speed is variable here. 

In the article ""Geregelte Wandlerkupplung fiir den neuen 
30 7er von BMW [Controlled converter clutch for the new 
BMW 7 series] " by Ferit Kucukay and Christian Bock, 
published in ATZ Automobiltechnische Zeitschrift, 
Franck' sche Verlagshandlung Stuttgart, volume 96 (1994) 
No. 11, pages 690-697 a method is described for 
35 actuating a controlled converter lock-up clutch of a 
converter which is arranged between a drive motor and 
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an automatic transmission. A predefined slip is set at the 
converter lock-up clutch. In order to improve the shifting 
comfort the slip is increased during a shifting process. 

5 The object of the invention is accordingly to propose a 
method for operating a drive train which permits 
spontaneous feedback of the drive train to values 
predefined by the driver of the vehicle and a comfortable 
shifting-down process. The object is achieved according to 
10 the invention by means of a method as claimed in claim 1. 

The drive train has a power-shift automatic transmission, 
that is to say a transmission in which a transmission 
ratio of the transmission can be changed by means of 

15 actuator elements, in particular hydraulic clutches and 
brakes. When the transmission ratio changes, that is to 
say for example when there is a gearspeed change in the 
case of an automatic multi-step reduction gearbox, a drive 
connection between the drive motor and driven vehicle 

2 0 wheels is not interrupted. The change in the transmission 
ratio therefore occurs under load. The power- shift 
automatic transmission can therefore be embodied, for 
example, as an automatic multi step reduction gearbox of a 
planetary design or cylindrical gear design, an infinitely 

2 5 variable transmission or a doxible clutch transmission . 

Shifting-down is understood to be shifting in the 
direction of a shorter transmission ratio of the automatic 
transmission, that is to say for example shifting from the 

3 0 fourth gearspeed into the third gearspeed of a multi-step 

reduction gearbox. In the case of an infinitely variable 
transmission, shifting-down is understood to mean 
adjustment of the transmission ratio in the direction of a 
shorter transmission ratio. In the case of shifting-down 
35 the rotational speed at the input to the automatic 
transmission, and thus the 
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rotational speed of the drive motor, are always larger 
after the shifting process than before the shifting 
process . 

5 The clutch may be embodied, for example, as a converter 
lock-up clutch of a hydrodynamic converter or an automated 
starting clutch. The clutch can be activated by means of 
an electronic actuator element, for example an electric 
motor, or a hydraulic or pneumatic actuator element, for 
10 example a piston- cylinder unit, and thus opened and 
closed. A defined slip at the clutch, that is to say a 
defined differential speed between the clutch input and 
clutch output, can be set by means of the control device. 

15 According to the invention, the control device 
increases slip at the clutch when a shifting-down 
request for the automatic transmission is detected. If 
the clutch was completely closed beforehand, a slip of 
greater than 0 is set starting from a slip of 0. 

20 

By increasing the slip at the clutch the rotational speed 
of the drive motor is adjusted in a monotonous and thus 
permanently increasing fashion to a target rotational 
speed after the shifting-down process has ended. In 

25 particular, the rotational speed of the drive motor can 
reach the target rotational speed just before the 
rotational speed at the input of the automatic 
transmission reaches the target rotational speed. The 
target rotational speed results from the speed of the 

30 motor vehicle after the shifting-down process has ended 
and the overall transmission ratio of the drive train 
which is made up, for example, of the transmission ratio 
of the automatic transmission and of a rear axle gearbox. 
The drive motor must reach this target 
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rotational speed after the shifting-down process has 
ended and the slip at the clutch has been eliminated. 
The monotonously increasing adjustment of the 
rotational speed to the target rotational speed can 
ensure a harmonic profile of the rotational speed of 
the drive motor during the shifting-down process. As a 
result the shif ting-down process takes place in a 
particularly comfortable fashion. 



The method according to the invention can be used 
advantageously in particular in conjunction with 
automatic transmissions in which 
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The increase in the slip and therefore also the 
reactions of the motor vehicle can thus be adapted to 
the driving style of the driver of the vehicle- For 
30 example, a higher slip can be set for a dynamic driving 
style, and a low slip, or even no slip at all, can be 
set for a steady driving style . 

Further refinements of the invention emerge from the 
35 description and the drawing. Exemplary embodiments of 
the invention are illustrated in simplified form in the 
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drawing and explained in more detail in the following 
description. In the drawing: 

figure 1 is a basic diagram of a drive train of a 
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DaimlerChrysler AG 

Patent Claims 

1. A method for operating a drive train of a motor 
vehicle having 

a drive motor (11) , 

a power-shift automatic transmission (14) , 
a clutch (15) which is arranged between the 
drive motor (11) and automatic transmission 
(14) and is activated by extraneous force, and 
at least one control device (2 9) by means of 
which the automatic transmission (14) and the 
clutch (15) can be actuated, 
with the control device (29) increasing a slip at the 
clutch (15) when a shifting-down request for the 
automatic transmission (14) is detected, characterized 
in that the control device (29) sets a defined slip in 
such a way that by increasing the slip at the clutch 
(15) a rotational speed of the drive motor (11) is 
adjusted in a continuously increasing fashion to a 
target rotational speed after the shifting-down process 
has ended. 

25 2. The method as claimed in claim 1, characterized in 
that the slip at the clutch (15) is increased as a 
function of operational variables of the motor vehicle. 

3 . The method as claimed in claim 1 or 2 , 
3 0 characterized in that 

the drive train (10) has a power actuator (28) 
by means of which a driver of a vehicle can set 
a predefined power value for the drive motor 
(11) , and 
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- . the slip at the clutch (15) is increased as a 
function of a characteristic value which 
characterizes the predefined power value. 

5 4. The method as claimed in claim 1, 2 or 3, 
characterized in that the slip at the clutch (15) is 
increased as a function of a characteristic value which 
characterizes the driving style of the driver of the 
vehicle . 

10 

5. The method as claimed in one of claims 1 to 4, 
characterized in that the control device (29) sets the 
defined slip in such a way that the rotational speed of 
the drive motor (11) reaches the target rotational 
15 speed before a rotational speed at the input of the 
automatic transmission (14) . 
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